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ABSTRACT 
Achieving inclusive eSocieties has prompted a focus on universally designed ICT-solutions. In order to 
ensure aims and legislations are interpreted in a similar manner, there should be a general consensus on 
universal design and disability definitions in the professional field. This paper investigates views on 
disability and universal design in Norwegian expert communities on universal design of ICT through 
survey research, including which users receive attention. Domain experts are asked on their models 
(interpretations) of disability, which marginalized user groups they focus on in their work and how they 
understand “universal design” and related terms. The findings indicate that terminology related to 
universal design is used differently in the sample. The field “universal design of ICT” is also interpreted 
in various ways. Further, there seems to be an acquiesce response to most disability views, with right-
based disability views being dominant. Unexpectedly, the charity model is also common, as is the social 
adapted model. The survey measure opposing views related to who should be in charge of assessing a 
person’s need for treatment and assistance: a divergence is indicated between those agreeing with the 
expert model (professional intervention assessment) versus the empowering model (individual 
intervention control) with a moderate highly significant negative correlation. Another interesting finding 
is that three out of the four user groups reported as the most excluded from the Norwegian eSociety 
receive quite infrequent attention from experts, with median values for receiving focus in “sometimes” or 
“seldom” categories. The paper contributes with insights into the existing varying interpretations of 
disability and universal design definitions among Norwegian domain experts, and discusses how different 
interpretations may affect how inclusion work is implemented. The paper also points out possibly 
neglected user groups in current practices. Future studies will continue investigations nationally and 
internationally; particularly on exploring disability focuses. 
1 INTRODUCTION 
Norway is among the countries having legislated public ICT-solutions must be universally designed, 
arguing this is necessary to combat democratic, economical and ethical issues in the eSociety. As the 
Norwegian anti-discrimination and accessibility act came into effect in 2014, the focus on accessbility 
and assistive technologies has increased in the Norwegian ICT sector. However, existing and dominant 
views and interpretations on disabilities as well as on universal design for the sector are unknown.  
Different models exist for interpreting and understanding the notion of disability in different parts of the 
Norwegian society, from medical views emphasizing professional care to social views highlighting 
societal barriers. Though investigations have been made into the disability views and definitions existing 
in health and care sectors as well as the educational sector, few, if any, studies have previously attempted 
to map out the models of disabilities and disability definitions used in the ICT sector concerned with 
developing universally designed ICT-solutions.  
In order to lessen democratic, economical and ethical gaps in the expansive self-service eSociety, white 
papers report on marginalization and exclusion issues. In an official report on ICT-use and barriers to 
digital inclusion, statistics on access, use and competence show visually impaired, elderly above 80 years, 
first-generation immigrants from non-western countries and people not participating in the job marked 
(social security/homemakers) are the most excluded in the Norwegian eSociety (Slettemeås 2014). There 
is however little empirically based mapping of what marginalized and disabled user groups are receiving 
attention in universal design of ICT processes. 
Different overlapping terms for universal design are being used nationally and internationally in non-
academic as well as academic sectors. In Norway, translation issues contribute of possible terms 
perceived used somewhat interchangeably. It may be argued that universal design is not an academic field 
in itself, but tied to the specific sectors of what is to be universally designed; universal design in the 
construction sector is different from universal design of voting opportunities etc. Although the term 
universal design is quite well established, it may be operationalized differently in relation to ICT 
(Mustaquim 2015). In addition, specific national or local regulations may further dilute or specify 
exceptions for universal design in practice in particular sectors or cases, as is the case for the Norwegian 
ICT-sector. It is thus unclear what terms are considered to be synonyms and/or highly overlapping among 
Norwegian universal design of ICT experts. It is also unknown how working within “universal design of 
ICT” is interpreted, and if the experts share similar or diverging views. 
The aim of this study is to contribute to identifying generalizable insights into views on disability and 
universal design among Norwegian universal design of ICT domain experts, and what focuses are being 
applied in their work; What do we mean when we say we are doing “universal design”, which user groups 
are we focused on when doing “universal design” and how do we understand and view “disability”? The 
article attempts to shed some light on which mental models of disability are prominent among Norwegian 
universal design of ICT experts, and what user groups are receiving the most focus in the experts’ 
everyday work. Is there a shared mental model of what “disability” is? Are there opposing views? Are 
user groups reported at high-risk for exclusion receiving the attention? The paper also investigates how 
domain experts interpret the term universal design related to their work within ICT, and if distinctions are 
being made between accessibility, universal design and related terms. 
2 BACKGROUND 
2.1 Definitions of Disability 
Though perhaps not often reflected upon, different models for defining “disability” co-exit in our 
societies. The social model view disabilities as mainly socially created, where physical and/or social 
barriers, including attitudes, are viewed as what is excluding impaired persons from equal participation. 
Thus, it is a social responsibility to ensure that different physical and psychological abilities are taken into 
consideration and barriers are removed and diminished. Opposing this is the medical definition, looking 
at a person’s abilities. The medical view defines a disability as damage, trauma, illness or any other health 
issue that gives a person a negative difference from what is considered normal human bodily function. 
Both models distinguish between impairment and disability. The medical model defines an impairment is 
any loss or abnormality of psychological or physiological function, structure or appearance, and a 
disability as the lack of ability to function and live in a way that is seen as “normal”. The social model 
views impairment similarly, but states it is the society that disables impaired people. 
Derived from the medical definition is the view that a disabled person would benefit from treatment or 
other interventions in order to correct or minimize the function deficiency. The medical model is often 
critiqued for implying that the problem of exclusion lies within the disabled person, who is not equal to 
non-disabled and needs to be “fixed”. The social model, on the other hand, grew out of disability rights 
organizations in the 70s and may be critiqued for not acknowledging that the society cannot accommodate 
or adapt for all lacking abilities in all contexts. Sometimes the two views clash; for example if a 
pediatrician wants a hearing impaired child to receive cochlea implants, while the child’s hearing 
impaired parents refuse, as they do not consider deafness a disability.  
Two alternate definitions exist trying to merge social and medical views. The social adapted model of 
disability is less polarized than the social model, viewing the disability itself as potentially limiting equal 
participation in a non-disabled community, at least to some degree. Though close to the social model, the 
social adapted model does recognize disability as something existing apart from society to some degree. 
However, the social adapted model points to contextual and environmental factors as usually creating the 
largest barriers for inclusion, and as more limiting than the disability itself. The biopsychosocial view 
focus more explicitly on the interaction between a persons health conditions and the contextual factors 
and the environment they are living in. Thus, the disability is connected both to biology, phycology and 
social factors – the bodily functions as well as the possibilities for participation in a specific social 
context. WHO’s International Classification of Functioning, Disability and Health (ICF) is based on the 
biopsychosocial model (ICF 2002:9).  
The expert (or professional) and the charity (tragedy) models also seem quite widespread. In the expert 
model, a disability must be identified and evaluated by a professional expert, who may then outline and 
suggest beneficial interventions and a plan for necessary treatment and assistance. This model may be 
viewed as an offshoot from the medical model (Langtree 2010). Both the medical model and the expert 
model indicate professionals should look after disabled persons, and as such that disabled persons 
themselves is not fully capable of making decisions about his/her life. As a contrast to these stances, the 
empowering (costumer) model of disability seeks to provide the individual with more autonomy, power, 
choice and control; stating that a disability is best understood by the individual disabled person and as 
such this individual should decide appropriate measures for treatment and assistance. Thus, the 
professional expert becomes more of an advisor and service provider.  
In the charity model, a disability is viewed as a personal tragedy that is undeserved, and as such disabled 
people deserve sympathy, support and aid. The view is critiqued for depicting disabled persons as 
victims, deserving of pity. Langtree (2010) states charity and medical models are the ones most frequently 
used by non-disabled to define and explain disability. 
Other perspectives are the economical model, the legitimacy model, the spectrum model, the right-
based model, the marked model, the rehabilitation model, the interface model and the moral 
(religious) model (Rialland 2001, Smeltzer 2007, Langtree 2010, MDRC). Related to the charity model is 
the economic model, which define disabilities based on (in)ability to work, and to what degree a health 
condition affects a persons productivity and economy. While health care sectors typically use the medical 
model, policy makers use the economic model to regulate state welfare payments and subsidized 
employment. This represents a potential conflict in the disablement policy. The legitimacy model 
recognizes that disability can be defined in many different ways (value-based), and thus argues for 
determining disabilities and grounding person’s rights based on their individual needs for assistance and 
adaptations. The viewpoint allows for multiple models to be considered as viable (Langtree 2010). Under 
the spectrum model, a disability can be of varying degrees – such as mild, moderate, severe or complete. 
The view is that humans have a variety of different functional levels along a continuous spectrum, and as 
such a disability should be defined from a set threshold for functionality within this spectrum. 
Under the moral model views a disability as a self-inflicted punishment, thus disabilities may stigmatize 
an individual and/or a family. This is an extreme stance not commonly found in educated communities. 
Modern right-based views on the other hand highlights that everyone should have equal rights and not be 
discriminated against (MDRC). The disability activist stance states a disability should not affect a 
person's opportunities for participating in the society nor the access to products, goods and services 
offered by companies and governments. This right-based model is the reflected in disability acts, 
including the Norwegian anti-discrimination and accessibility act (DTL 2008) which also seems based on 
biopsychosocial or social adapted views (reduce barriers). Also related to minority rights and personal 
identity is the marked model, where emphasis is placed on the consumer power and cultural influence of 
disabled and their families. A disability is viewed as part of a personal identity. Costumers considering 
themselves disabled are regarded as influencial stakeholders in the marked.  
Based on the medical model is the rehabilitation model, regarding a disability as a deficiency that that can 
be overcome through adequate therapy or exercise with the support of a rehabilitation professional 
(Smeltzer 2007, MDRC). Disabled persons may thus be viewed as not having put in the effort necessary, 
and the approach fails to consider permanent disabilities. In the interface model, interventions are defined 
collaboratively between health care personnel and persons with disabilities in order to overcome gaps 
between a medical diagnosis and environmental factors (Smeltzer 2007). This model is developed by a 
nurse, and alters the role of professional health care personnel compared to the medical model. Under this 
model, the medical perspectives are merged with social and empowering disability views. 
2.2 Norwegian Policies 
Several white papers account for government values on disability. White Paper No. 8 (Parliament 1998) 
focuses on how the Norwegian welfare state is built on solidarity and conscious choices. Disability is 
viewed as “a gap between the individual's abilities and demands from the environment and society”. The 
parliament states it will work actively for a “warm” society for all, ensuring equal opportunities for 
participation and independence through adaptation and compensatory solutions. In White Paper No. 40 
(Parliament 2002) equality, self-sufficiency, active participation and personal and social responsibility is 
emphasized. The government underlines societal benefits related to all citizens being active contributors, 
and refers to the sector responsibility of working to include universal design in all sectors and the 
corresponding Program of Action for Universal Design from 2002 (KLD 2002). White Paper No. 17 
(Parliament 2006) stresses the importance of eInclusion, aiming for all technological developments in 
ICT and media to be based on universal design principles.  
For the ICT sector, the Discrimination and Accessibility Act (DTL 2008) states all ICT-solutions targeted 
to the public must be universally designed, and is focused on equal opportunities for participation. 
Success criteria for Universal ICTs are established in regulations on universal design of ICT solutions 
(KMD 2013), defining what the Norwegian anti-discrimination and accessibility act considers a 
universally designed ICT-solution by focusing on fulfilling web-accessibility criteria in addition to 
ensuring universally designed vending machines. The Agency for Public Management and E-Government 
(DIFI) further specifies the extensiveness and limits of the regulations (2016). The regulations came into 
force July 1st 2014 for new solutions, and January 1st 2021 for existing solutions (§ 11). 
As such, there seems to be a persistant cross-political view that universal design of ICTs and services will 
ensure an inclusive eNorway. The committee report NOU 2001:22 (Manneråk et.al. 2001) finds that 
values such as full participation, equality, human dignity, a society for all, a cohesive society and better 
living conditions is viewed as established political objectives. Based on Norwegian policy, all Norwegian 
citizens are close to having equal rights and opportunities to make use of the rapidly pervading digital 
solutions for information, communication and interaction from public and private actors alike, in 
education, employment, healthcare, transportation, ICT and finances. It is assumed that from a political 
stance, cross-enterprise government policies are now viewed as ensuring the inclusion of all citizens. The 
challenge is, the report states, the inadequate realization of these objectives. The committee discuss the 
difference between open and hidden values, saying in Section 3.1: “These deficiencies makes the ideals to 
some extent appear as words of honor one is not entirely willing to accept the consequences of.”  
2.3 Norwegian Universal Design Related Terms 
The idea of universal design is to develop products, environments and services that make usage possible 
for all intended users, to the largest extent possible. This explanation of universal design is based on a 
quote from Ron Mace (NCSU 2008), who coined the term. Other variants exist, such as Bergman et.al. 
(1996) saying universal design is about designing products and environments for the broadest possible 
range of users. The Norwegian Directorate for Children, Youth and Family Affairs (Bufdir 2015) agree a 
range of universal design definitions exist, and highlights the United Nations Convention on the Rights of 
Persons with Disabilities (UN 2006) Article 2, and the Norwegian Discrimination and Accessibility Act 
(DTL 2008) § 13 as providers of similar, but not identical, definitions of universal design. For example, 
while services are not mentioned in Norwegian legislation, they are included in the UN definition, which 
also specify that adaptations may complement the design. 
According to Persson et.al. (2014), the term universal design grew out of the movement for “barrier free 
design”, and originates from the US (NCSU). In Europe, the alternative term design for all is also 
commonly used, and Stephanidis (2001) argues these terms may be used interchangeable. In Norwegian, 
two different verbs exist that corresponds to design; “utforming” and “design”. Thus, the two terms above 
translates into four possible interchangeable terms in Norwegian; universell utforming, universell design, 
utforming for alle and design for alle. The first term, universell utforming, is the most commonly used, 
and is the term found in most white papers and Norwegian legislation.  
Further, in Academia, universal access and inclusive design are also quite frequently used. The latter may 
be translated into two different Norwegian terms; inkluderende utforming and inkluderende design. The 
Norwegian Directorate for Children, Youth and Family Affairs (Bufdir 2015) suggests the following 
Norwegian terms as overlapping (non-exhaustive list); universell utforming, design for alle, utforming for 
alle, inkluderende utforming and universell design. Due to the specific ICT regulations in Norway, some 
may also use accessibility for all (tilgjengelighet for alle) interchangeably with universal design. 
2.4 Summary: The Use of Background Literature in This Study 
Based on the above literature, relevant interpretations and models of disability to be investigated in this 
study are mapped out, and their different views as perceived and used by the author in the survey design 
are presented in a more thorough manner than what is possible in later sections of this paper. 
The outlined Norwegian policies points to the expectancies and ambitions for the field of universal design 
within ICT, and the needs that should be accommodated – and in particular with regards to establishing 
similar understanding of how to implement the Norwegian anti-discrimination and accessibility act. This 
section paint an important backdrop for discussing our field, the interpretations and definitions of 
disability and universal design in the sample, and the user groups focused on in current practices.  
The literature on universal design terminology informs the design of survey items investigation of 
definitions of “universal design” in the Norwegian sample, and sets the framework for what specific 
related terms should be compared with regards to interpretation and usage. 
3 RESEARCH APPROACH 
The study focuses on Norwegian domain experts developing universally designed IT-solutions. Survey 
research is used to map out definitions and interpretations. This article focuses on items designed to map 
definitions of the term universal design as a general term, of universal design of ICT specifically, as well 
as definitions of disability and what marginalized user groups are receiving attention in universal design 
of ICT processes – and how well this is aligned with reports on digital exclusion in Norway today.  The 
survey used for data collection also covers epistemologies, methodological styles and practices as well as 
background data. In total, the survey has 21 items. This article focuses on reporting data from 5 specific 
survey items. The Norwegian Social Science Data Services (NSD) approves the study.  
3.1 Target Group 
The target group is identified using a non-probabilistic draw from a not easily well-defined population on 
the basis of established basic data (Lazar 2010). A list of domain experts is comprised through three 
steps; 1) members of the recent Norwegian network focusing on Universal Design and ICT 
(Ressursnettverket Universell IKT), 2) universal design experts identified through online survey among 
companies sponsoring Oslo Interaction Design Association (websites, twitter, blogs, conference 
presentations etc.), and 3) experts being referred by previously identified experts. The resulting list of 
survey recipients included 70 experts. At least 13 of these are well known for their expertise.  Experts are 
selected for their visibility in the field over academic background and area of expertise. An estimate is 
that around 20-40 % is highly competent domain experts, while a further majority of around 30-50 % is 
fairly high. The final sample is representing major enterprises and institutions in the field universal design 
of ICTs, and is considered sufficient for seeking insights over generalizable results.  
3.2 Survey Item Design 
First, the study investigates how the domain experts understand the term “disability”. The objective of the 
survey item is to investigate what views of disabilities are prominent among experts in the field, and 
whether the experts are in agreement or not. All disability definitions that seem potentially relevant for 
Norway are included; the social, medical, social adapted, biopsychosocial, expert, empowering, 
economical, spectrum, legitimacy, charity, marked and right-based. The rehabilitation and the interface 
models are not considered as relevant within for the ICT domain, but would be relevant to include for 
surveys in the health sector. Finally, the moral model is not commonly included, as it is assumed 
Norwegians no longer believe a disability is self-inflicted by the disabled person. The respondents are 
presented with a summarized brief description of main points in each model, and not with the names of 
the models. For each included view on disability, experts are asked for agreement on a 4-point Likert 
scale from full to partial agreement, and partial to full disagreement. This forces the respondents to take a 
non-neutral stand.  
The second question in this paper is what marginalized user groups are receiving focus from the experts. 
A single-select matrix asks for degree of focus on a 5-point Likert scale for each of the user groups 
included; never, seldom, sometimes, often and always. The matrix attempts to cover user groups 
commonly mentioned in literature, public research reports and white papers as marginalized or digitally 
excluded. The categories are: persons that have Norwegian as foreign language, first-generation 
immigrants from non-western countries, mental illnesses, temporary disabilities, reading- and writing 
difficulties (including dyslexia), elderly, elderly over the age of 80 years, cognitively impaired, motor 
impaired, color blind, blind, partially sighted, hearing impaired, people not participating in the job marked 
and children and adolescents. The specificity of the categories elderly over the age of 80 years, people not 
participating in the job marked and first-generation immigrants from non-western countries are due to 
these (along with severely visually impaired) are reported as the most digitally excluded user groups in 
Norway (Slettemeås et.al. 2014). Categories are not mutually exclusive, as one user may belong to several 
categories. As the goal is to look into frequency distributions, this does not constitute any analysis 
challenges. In order to take into consideration that the matrix may not fully cover all relevant user groups, 
an open answer item asks experts if other user groups receive attention – and if so to what degree.  
For investigating the general definition and understanding of the term universal design, a vertical 
multiple-choice item is designed that asks the experts to indicate all, if any, terms they view as 
synonymous or overlap well with “universal design”. In the choice list, all terms identified though a 
literature study and a document analysis as commonly used within the Norwegian field of universal 
design are included; in academic papers, in reports and white papers and in relevant international and 
national legislations. These are; tilgjengelighet for alle (accessibility for all), utforming for alle (design 
for all), design for alle (design for all), inkluderende design (inclusive design), inkluderende utforming 
(inclusive design), universell brukskvalitet (universal usability) and universell design (universal design). 
The item specifically investigates interpreted differences between related terms, and between accessibility 
for all and universal design. Finally, for researching specific definitions of universal design related to 
ICT, an open answer item is used asking the experts in their own words to describe the somewhat loose 
concept of “universal design of ICT”. The filtering item for the study was asking the experts to confirm 
they work within “universal design of ICT”. The open item may highlight their views on what this entail.  
4 FINDINGS 
26 of the 70 experts (37%) responded to the survey. 39 % of the respondents are women and 61 % men, 
which is considered an equal distribution to the ratio of 37 % women and 63 % men in the target group. 
Years of experience ranged from 2 to 25 years, with arithmetic mean 7.73 and median 7. This is 
considered high compared to the age distribution of a majority below 40 years of age. The impression is 
that many highly experienced experts are responding to the survey. No biases are identified the sample, 
and only completed responses are accepted. 
4.1 Defining Disability  
Table 1 shows the results for the item on agreement with included models of disability, with median value 
in bold. A shortened version of the item descriptions are provided in Table 1 along with the names of the 
models, which are described in more depth in the background section of this article. The responses show 
that aside from the medical and the expert models, a majority of the experts agree with all models. The 
right-based model of disability is the most commonly agreed upon, directly followed by the social 
adapted model, both agreed upon by 96 % of the experts.  
A correlation matrix (nonparametric; Spearmans 2-tailed) shows several significant correlations. A strong 
highly significant correlation is found between legitimacy and biopsychosocial models (Sig. 0.000, 
Coeff. 0.700). The legitimacy model further correlates moderately and highly significant to the spectrum 
model (Sig. 0.006, Coeff. 0.526). The spectrum model also correlates with the biopsychosocial; 
moderately and highly significantly (Sig. 004, Coeff. 0.546).  
The medical model, on the other hand, correlates moderately and highly significantly with marked (Sig. 
0.002, Coeff. 0.582) and economical (Sig. 0.002, Coeff. 0.576) models, moderately with biopsychosocial 
(Sig. 0.027, Coeff. 0.433) and weakly with expert (Sig. 0.044, Coeff. 0.398) models. The expert model 
interestingly has a highly significant negative and moderate correlation to the empowering model (Sig. 
0.004, Coeff. -0.551). 
Finally, the social adapted model correlates moderately with the marked model at 0.429 (Sig. 0.029). 
 
Model name: summarized view on disability Fully Agree Partly Agree Partly Disagree 
Fully 
Disagree 
Right-based: disabilities should not affect access to 
services, products or societal participation. 22 (84.5 %) 3 (11.5 %) - 1 (3.8 %) 
Social adapted: individual disability may somewhat 
limit, but mostly disabilities are socially created. 13 (50 %) 12 (46.2 %) 1 (3.8 %) - 
Charity: a disability is a personal, undeserved 
tragedy; disabled people deserve aid and sympathy. 12 (46.2 %) 8 (30.8 %) 4 (15.4 %) 2 (7.7 %) 
Legitimacy: disabilities can be defined in many 
ways, thus rights should be based on personal needs. 12 (46.2 %) 8 (30.8 %) 1 (3.8 %) 5 (19.2 %) 
Marked: disabled and their families is a large and 
influentional customer base with consumer power. 11 (42,3 %) 8 (30.8 %) 6 (23.1 %) 1 (3.8 %) 
Spectrum: a disability is defined along a range of 
seriousness based on functional ability levels. 11 (42,3 %) 8 (30.8 %) 3 (11.5 %) 4 (15.4 %) 
Empowering: the disabled person should be in 
charge of any treatment or assistance plan. 10 (38.5 %) 11 (42,3 %) 5 (19.2 %) - 
Biopsychosocial: disability defined by interaction 
between bodily functions and specific social context. 9 (34.6 %) 13 (50 %) 3 (11.5 %) 1 (3.8 %) 
Social: disability mainly socially created; societal 
responsibility to remove physical and social barriers. 9 (34.6 %) 12 (46.2 %) 2 (7.7 %) 3 (11.5 %) 
Economical: disability defined by a person’s ability 
to work and it’s economical consequences. 4 (15.4 %) 12 (46.2 %) 7 (26.9 %) 3 (11.5 %) 
Medical: a person’s deviation from normal human 
bodily function that should be treated. 3 (11.5 %) 8 (30.8 %) 5 (19.2 %) 10 (38.5 %) 
Expert: an expert, who also creates a plan for 
treatment and/or assistance, identifies a disability. 3 (11.5 %) 7 (26.9 %) 13 (50 %) 3 (11.5 %) 
Table 1: Models of Disability by Frequency of Agreement (median values in bold) 
4.2 User Groups Receiving Focus  
Table 2 presents an overview of the marginalized user groups sorted by their frequencies of focus, with 
the category that holds the median value in bold. The results indicate visually impaired users receive the 
most focus, followed by persons with reading- and writing difficulties, elderly, cognitive impaired and 
motor impaired. A higher percentage of experts focus often or always on these user groups than the 
percentages for sometimes or lower. For the next groups of users, the focus is more evenly spread; elderly 
over the age of 80 years, those with Norwegian as their second language, hearing impaired and temporary 
disabled. Next comes the groups that received the least attention by the experts, and are usually seldom or 
only sometimes in focus. These are first-generation immigrants from non-western countries, children and 
adolescents, persons with mental illnesses and unemployed.  
In addition to user groups included in the matrix, the open item reveals users with fatigue, epilepsy and 
reduced health due to illnesses currently also receive some attention. One respondent highlight that users 
with severe combined sensory loss receive particular focus. The four last rows in the table overviews 
users mentioned in the open item. However, most respondents do not mention any further user groups. 
 
 Never Seldom Sometimes Often Always 
Partially sighted - 1 (3.8 %) 4 (15.4 %) 12 (46.2 %) 9 (34.6 %) 
Blind 1 (3.8 %) - 5 (19.2 %) 11 (42,3 %) 9 (34.6 %) 
Color blind 1 (3.8 %) 2 (7.7 %) 5 (19.2 %) 9 (34.6 %) 9 (34.6 %) 
 Never Seldom Sometimes Often Always 
Reading- and writing difficulties - 4 (15.4 %) 5 (19.2 %) 14 (53.8 %) 3 (11.5 %) 
Elderly - 2 (7.7 %) 8 (30.8 %) 10 (38.5 %) 6 (23.1 %) 
Cognitive impairments - 3 (11.5 %) 8 (30.8 %) 10 (38.5 %) 5 (19.2 %) 
Motor impairments - 5 (19.2 %) 6 (23.1 %) 9 (34.6 %) 6 (23.1 %) 
Elderly over 80 years 1 (3.8 %) 5 (19.2 %) 8 (30.8 %) 9 (34.6 %) 3 (11.5 %) 
Norwegian as foreign language - 6 (23.1 %) 10 (38.5 %) 8 (30.8 %) 2 (7.7 %) 
Hearing impaired 2 (7.7 %) 5 (19.2 %) 8 (30.8 %) 8 (30.8 %) 3 (11.5 %) 
Temporary disability 2 (7.7 %) 8 (30.8 %) 8 (30.8 %) 3 (11.5 %) 5 (19.2 %) 
First-generation non-western immigrant 1 (3.8 %) 9 (34.6 %) 9 (34.6 %) 6 (23.1 %) 1 (3.8 %) 
Children and adolescents 1 (3.8 %) 8 (30.8 %) 13 (50 %) 3 (11.5 %) 1 (3.8 %) 
Mental illnesses 3 (11.5 %) 13 (50 %) 7 (26.9 %) - 3 (11.5 %) 
Not participating in the job marked 4 (15.4 %) 10 (38.5 %) 10 (38.5 %) 1 (3.8 %) 1 (3.8 %) 
Illnesses    1  
Epilepsy   1   
Fatigue   1   
Combined and severe sensory loss   1   
Table 2: Marginalized User Groups by Frequency of Focus 
4.3 Defining Universal Design  
When asked to define “universal design of ICT” in their own words, 24 respondents provide a definition. 
However, two experts only define universal design of ICT recursively (for example saying “that ICT 
solutions are universally designed”). Of the remaining 22 definitions, 11 experts focus on the ICT-
solution being designed in a manner so it is usable by either all (strict definition; given by 6 experts), or 
by as many as possible (definition found in existing laws; given by 5 experts). In addition, 2 add that no 
adaptations should be necessary (also found in existing laws) while 1 adds universally designed ICT-
solutions should be usable in all possible contexts of use (user-centered definition). 
 
Categorized Answers Frequency Focus 
ICT solutions designed so… 
Of which: 
11  
…all people has the opportunity to use them… 6 Strict definition 
(Visionary, utopian) 
…all people, to the greatest extent possible, … 5 Legal-founded definition  
(DTL § 13, UN Art. 2, NCSU) 
...without adaptation. 2 Legal-founded definition  
(UN Art. 2, NCSU/Mace) 
…in all contexts. 1 User-centered definition  
(Contextual) 
ICT solutions offering positive user experiences to all 2 User-centered definition  
(User Experience) 
All have opportunities for participation, society designed 
for a range of individual human abilities 
2 Barrier-free definition 
(Social Participation) 
Accessible and WCAG2.0 AA compliant ICT solutions 2 Accessibility definition 
ICT solutions are universally designed 2 Recursive definition 
N/A 2 N/A 
Table 3: Universal Design of ICT Definitions 
Only two experts define “universal design of ICT” as providing positive user experience to all users, thus 
focusing more on user experiences than legal definitions (viewed as a user-centered definition). Further, 
two experts emphasize societal participation, and their explanations are viewed as focused on barrier-free 
societies. Finally, two experts focus on accessibility as the defining component of “universal design of 
ICT”, such as WCAG 2.0 AA compliance. The categorized answers, frequencies and focuses are 
displayed in Table 3. 
 
Synonymous/overlaps very well to universell utforming (universal design): No Yes 
Design for alle (design for all) 4 (15.4 %) 22 (84.6 %) 
Universell design (universal design) 5 (19.2 %) 21 (80.0 %) 
Inkluderende design (inclusive design) 9 (34.6 %) 17 (65.4 %) 
Utforming for alle (design for all) 10 (38.5 %) 16 (61.5 %) 
Tilgjengelighet for alle (accessibility for all) 10 (38.5 %) 16 (61.5 %) 
Inkluderende utforming (inclusive design) 14 (53.8 %) 12 (46.2 %) 
Universell brukskvalitet (universal usability) 15 (57.7 %) 11 (42.3 %) 
Table 4: Universal Design Related Terms by Percentage of Synonym Agreement 
   
  
  
Figure 1: Percentage of Synonymous Overlap Agreement to “Universell Utforming” (Universal Design) 
Table 4 overviews the responses to the question of which terms are synonymous to, or overlapping very 
well with, the commonly used term for universal design in Norwegian – universell utforming. There 
seems to be differences in term interpretation and usage in the Norwegian sample. No term is agreed upon 
as synonymous to or overlapping very well with universal design, nor is any term agreed upon by all 
Norwegian experts as non-synonymous to universal design. A majority of 61.5 % distinguish between 
universal design and accessibility for all, and as such the sample is split on whether “accessibility for all” 
should be regarded as synonymous to “universal design” or not. The most agreed upon as synonymous to 
“universal design” is the term “design for all” (84.6 %), as well as the English translation of universal 
design (80 %). Figure 1 shows the data visualized as pie charts. 
5 DISCUSSION 
The investigation into how domain experts understand the term “disability”, and whether the field is in 
homogenous in these views or not, is perhaps the most sensitive as well as the most interesting question 
in the study. Though mapping out the views and models used to understand and define disability has been 
conducted within e.g. the health sector, this has not yet been attempted in the ICT sector. Such views may 
influence the field, but are largely unknown, tacit and implicit knowledge. Overall, there seems to be an 
acquiescence response to most of the models’ views on disability, which was somewhat unexpected. This 
means the experts agree with and hold several different views on and interpretations of disability at the 
same time. A majority of the sample agrees with all models aside from the medical and the expert views.  
The study identifies the right-based as the most dominant view on disabilities, with 96 % agreement of 
which 84.5 % fully agree. The exact survey text (translated) for this model is; a disability should not 
affect a person’s opportunity for participation in society or access to products, goods or services offered 
by companies and authorities. Everyone should have equal rights. Directly following is the social 
adapted model that also has 96 % agreement of which 50 % of the experts fully agree, stating 
(translated): a disability may in itself somewhat limit participation in a non-disabled society, but mostly 
barriers are created by the environment and context.  
Somewhat surprisingly, as many as 77 % agree with the charity view of disabled persons as someone 
deserving aid and sympathy. The survey text (translated) for this model is; a disability is something that 
has undeservingly afflicted someone, and disabled persons deserve sympathy, support and help. This 
view on disability was described by literature as common among non-disabled. As the experts are 
expected to have had direct contact with capable disabled users, it was assumed that more capacitated and 
nuanced views would instead be more widespread (such as marked, legitimacy, empowering or spectrum 
views).  
Even though the sample is low, several correlations are identified. The strongest at 0.7 is found between 
biopsychosocial and legitimacy models. The responses show experts that strongly agree with 
biopsychosocial views on disability, also tends to agree more with legitimacy and spectrum models. 
These are all viewed as pragmatic models that recognize that disabilities can be understood and defined in 
different ways. It seems about three quarters of the experts partially or fully hold such pragmatic stances. 
Based on the data, it can be hypothesized that right-based, social adapted and charity views are all 
quite commonly dispersed in the field, and that agreement with these popular stances do not represent a 
divergence among the domain experts. The assumed split between those agreeing more with social 
models and medical models is not identified. However, the expert model has a negative and moderate 
highly significant correlation to the empowering model. Thus the survey is able to measure opposing 
views related to who should be in charge of assessing an impaired or disabled person’s need for treatment 
and assistance – the first pointing to the expert being in charge, and the second empowering the 
individual. The frequencies further indicate that the empowering view is the more popular of the two. 
The question is then how the disability views and models influence the universal design practices. The 
experts are perhaps not likely to mainly seek to treat individuals for example through focus on ability 
enhancement and assistive technologies, as medical and expert models point of views could suggest. If 
the pragmatic and biopsychosocial models had been the most prominent, one could perhaps argue that 
experts are viewing disability along a spectrum, where we all may be contextually or partly less abled on 
a scale, and thus we are designing for ourselves and focused on usage contexts and practical usage. The 
prominence of the charity model may however indicate a culture where “we” are designing for “them”, 
and experts aim to help “less fortunate” disabled individuals – though the results are of course more 
nuanced than this, with agreements with the marked model and the empowering model also. Likewise, the 
prominance of the right-based model may indicate that experts may be focused on doing edge-case design 
with an emphasis on making sure right-based minimum levels of access to participation is ensured in line 
with the right-based model, but not aiming for universal usability. Are we mainly motivated by a feeling 
of helping someone, by a perceived duty to minimize barriers, or by the socio-economic cost savings? 
One may hypothesize based on the data that the experts may feel a responsibility towards minimizing 
physical and digital barriers in order to ensure a minimum of inclusion for unfortunate disabled persons in 
need of our profession. Such a viewpoint would be in line with the three most dominant models. 
Looking at what user groups receive the most focus, it is clear that visually impaired receive the most 
attention. This is positive, as blind and persons with severely reduced sight are reported as among the four 
groups in danger of exclusion from the eSociety. However, the data does not fully align when comparing 
the survey results with the report from Slettemeås et.al. (2014) on exclusion in the Norwegian eSociety in 
relation to digital inclusion barriers, ICT-usage, access and digital literacy. Are we focusing on disabled 
user groups over other marginalized groups of individuals? 
First, partially sighted receive the most attention, with blind as the second most important user group 
followed by color blindness. Further, elderly as a mainstream group receive focus quite often, while the 
less digitally literate and more vulnerable subgroup above 80 years of age are somewhat less focused on. 
Taking the perspective of mainstreams versus extremes, it may be argued that if access to elderly above 
the age of 80 years is possible, focusing more frequently on this subgroup of extremes would both include 
mainstreams as well as ensure eInclusion for a vulnerable edge. The same can be said for the relationship 
between the groups “Norwegian as foreign language” and “first-generation non-western immigrant”; the 
first and more mainstream user group receives more frequent attention than the more extreme and 
vulnerable subgroup.  
The last user group reported to be among the most excluded is people not participating in the job marked. 
Simultaneously, these are the users receiving the least attention in the survey matrix. These results may 
indicate that for example users with fairly good vision but some visual impairment receive a more focus 
than user groups currently reported as being excluded and falling behind in the eSociety. This statement is 
not intended for pitting user groups against each other in a priority discussion, but rather as an 
observation aiming at critical reflection upon existing practices, with the aim of making sure all user 
groups in danger of exclusion at this time receive the necessary attention from the expert community. A 
strengthened recruitment of extremes whenever possible could be relevant, and especially when recruiting 
elderly and non-native speakers, as these edge groups are reported excluded. Likewise, an increased focus 
on barrier-free design, users outside the workforce and users with low digital literacy may be needed.  
When asked about terms, a clear majority agrees design for alle (design for all) and universell design 
(secondary translation for universal design) holds the same meaning as universell utforming (universal 
design). However, even for these terms, there are dissents – 4 experts on design for alle and 5 experts on 
universell design. As such, no terms are begin agreed upon by all as highly overlapping or synonymous. 
Likewise, no term is refuted by all. This points to different interpretations and uses of terms related to 
universal design among Norwegian experts, and as such there seems to be no tacit agreement on 
definitions and translations in universal design terminology. In particular, it is viewed as somewhat 
worrying that the Norwegian translations of English terms do not necessarily hold the same meaning in 
the sample – if utforming and design holds different meanings in the Norwegian community, what is this 
difference and should this be clarified with regards to the international community and legislation? 
A majority of 16 experts (61.5 %) distinguishes between accessibility for all and universal design, while 
two experts emphasize precisely accessibility as key to what they consider the definition of universally 
designed ICT-solutions. Though universal design of ICT is interpreted and explained differently within 
the sample, a majority of the experts seem to base their understandings on legal definition, such as § 13 in 
the Norwegian anti-discrimination and accessibility act (DTL 2008) and Article 2 in the UN Convention 
(UN 2006) and/or more academic and visionary definitions such as provided by NCSU (2008). But, if 
laws are referred to without any additional explanations of how they are interpreted by the respondents, 
and the experts may not hold the same definitions of key terms within the legislation, we may not work 
towards the same goals. Some emphasize that accessibility is the most essential part of universal design 
of ICT. Is there a consensus that ensuring opportunities for participation through technical and physical 
accessiblity is the most important? Or do we believe it is equally important to test solutions in real-life to 
remove socially and contextually created barriers? Are we mainly aiming for practical universal usability 
for as many as possible, or for edge-case accessibility and inclusion of groups in danger of exclusion? 
Based on the data it seems the expert community is split on understanding universal design as 
synonymous and/or largely overlapping with universal usability and accessibility for all (see Figure 1).  
When respondents state they are working within universal design of ICT it seems there could be a range 
of different subfields they work within. Thus, if asked for experience or proficiency in the field, 
competence referred to could differ. As the backgrounds of the experts in the sample are quite diverse, it 
may be that the field universal design of ICT includes several sub-fields that should be shed light on in 
order to better understand our diversity and communicate our professional competences. It could also be 
that the diversity and heterogeneity in the field indicates there is no one field of universal design of ICT at 
all, but rather that professionals within the different and often cross-disciplinary professions related to the 
field of computer science acquire specific expertise in universal design relevant to their particular field. 
As such, perhaps the different types of universal design expertices should be viewed as specialized 
competence within existing professions, such as for example specialized visual design expertice, user 
research expertise, user testing expertice and web development expertice. 
Without commonly agreed upon definitions and interpretations of our professional vocabulary, it is 
difficult to know if we are thinking the same thing when using the same words. Different points of view, 
based on different interpretations of disability and universal design, may result in significantly different 
methodological approaches, practices and professional expertise. This makes it challenging to ensure a 
similar interpretation of laws and universal design work practices; what is our common agenda, and do 
we agree on it? 
5.1 Limitations of the Study 
The validity and reliability of the findings are limited due to the low and local sample. Results should 
thus be seen as indicative rather than confirming. 
6 CONCLUSION 
This paper uses survey research to look into the different views on disabilities and definitions of universal 
design among an expert community on universal design of ICT in Norway, in an effort to clarify how 
these issues are viewed and how they may affect the implementation of universal design work. To the 
author’s knowledge, mapping out the views and models used to understand and define disability has not 
yet been attempted in the ICT sector. The findings indicate several model views are present 
simultaneously and overlapping in the sample. The right-based and social adapted models are the most 
prominent, while medical and expert models are the least popular. Overall, the sample seems to hold quite 
pragmatic and fluid views on disability, focusing on the societal responsibility to ensure participation and 
access despite individual limiting disabilities. An interesting diverging disability view among the experts 
in the sample is indicated related to who should control treatment and assistance, as a moderate negative 
highly significant correlation show those agreeing with the empowering model (individual control) tend 
to disagree more strongly with the expert stance (professional control). 
The results show there are different opinions on how terms related to universal design should be 
interpreted and used in the field of universal design of ICT. No universal design related term is agreed 
upon by all Norwegian experts as synonymous, or by all as non-synonymous. A little over 60 % 
distinguish between universal design and accessibility for all and as such the sample is split on whether 
the term “accessibility for all” is synonymous to “universal design” or not. Likewise, there does not seem 
to be an agreed upon understanding or definition of what working in the field universal design of ICT 
entails, and thus what the competence of a “universal design of ICT”-expert is. Explanations of the field 
seem derived from common definitions of universal design, including academic definitions as well as 
laws and regulations concerning the sector, which are well known in the sample. The terms used in these 
definitions are suspected interpreted differently among the experts based on the sampled data.  
The paper also investigates user groups are receiving the most attentions in universal design and inclusion 
and accessibility work. Comparing frequencies on user group focus in the sample to those users reported 
as excluded in the Norwegian eSociety, three of the four excluded user groups are shown to receive quite 
infrequent attention, with median values within the categories sometimes or seldom being focused on. 
Overall, visual impairments are receiving the most focus from the experts. The analysis however shows 
people not participating in the job marked are likely a highly vulnerable group for exclusion that is also 
lacking attention. Further, increased edge-case recruitment of extremes in subgroups among elderly and 
non-native speakers is suggested, as these users are reported at-risk for exclusion while the data show 
they are currently given infrequent focus. 
The paper concludes that establishing a more unified interpretation of what it means to work within 
universal design of ICT is likely to be beneficial – and in particular responsibilities related to relevant 
legislation such as the Norwegian anti-discrimination and accessibility act, including if current practices 
are excluding certain groups of individuals. In addition, there may be a need to discuss if sub-fields 
within universal design of ICT should be defined, to better reflect different types of universal design 
expertise – or alternatively if universal design expertise should be defined as specialized competence 
within existing ICT fields. 
 
6.1 Future Research 
Survey data on universal design methodology from experts within the field continue to be gathered, both 
nationally and internationally. Future studies will look into disability views and user group focus in the 
international community, and whether there are global differences. Investigating disability views in a 
larger national sample as well as internationally is viewed as highly interesting, as this may be tacit and 
implicit knowledge influencing the field. A follow-up in-depth interview study of the topic among key 
stakeholders in Norway is also being considered.  
Finally, the need for mapping out the field universal design of ICT in more detail could be explored or 
discussed. If better defined and framed, a more solid population to draw samples from for further studies 
on practices and methodologies in the sector could be identified. 
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